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[57] - ABSTRACT

A compactor which includes two laterally spaced im-
pact rollers on an axle which constrains the rollers to

- rotate in synchronism. The axle includes a first compo-

nent which transmits bending moments, and a second

- component which transfers torsional forces, between

the rollers.

The spaced impact rollers make it possible to compact
embankment edges and increase the stability of the
compactor. | S

14 Claili_ls, 5 Drawing Figures
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1
COMPACTOR
" BACKGROUND OF THE*INVENTION

THIS invention relates to a cempaeter which is based
on the use of impact rollers.

The term “impact roller” was used by the appllcant in
1953 1n U.S. Pat. No. 2,909,106 and in equivalent patent
applications in other countries to describe an impact
mass of non-circular profile which when towed over a
surface by means of an appropriately constructed draw-
bar and tractive vehicle preduces a series of impact
blows. The shaped mass i.e. the roller, in all develop-
ments of which the applicant is aware, is relatively
narrow, of the order of 1} meters wide, and Is sur-
rounded by the frame of the drawbar.

The relatively narrow impact roller of the type de-
scribed has the particular disadvantage that it is consid-
erably narrower than the track width of the towing
vehicle and consequently it cannot compact the full
width traversed by the vehicle. Consequently when
work is done on earth embankments a zone of uncom-
pacted sotl which is usually more than a meter wide is

left along the embankment edge. This soil must then be
compacted by other means.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
compactor which enables this disadvantage to be reme-
died.

“The invention provides a eompactor which com-
prises axle means and at least two laterally separated
impact rollers which are secured to the axle means. To
ensure that the compactor operates smoothly the im-
pact rollers have substantially identical profiles and are
constrained to rotate substantially in synchronism with
one another but are permitted limited resilient move-
ment out of synchronism when torsional forces exist,
for example when the compactor turns or slews. For

these purposes the compactor includes resilient means

to transmit torsional forces between the separated im-
pact rollers. Further, because large bending forces are
imposed by the impact rollers on the axle means, resil-
ient means permitting a degree of tilting are interposed
between each impact roller and the axle means.

The axle means may comprise, for each impact roller,
a bearing mounted in a supporting structure and the end
of a shaft which is rotatably supported by the bearing
means. The two impact rollers are secured to the op-
posed ends of the same shaft. This type of construction
demands of the shaft that it must be capable of transmit-
ting the torsional forces between the two impact rollers,
and also other forces.

The invention however extends to an alternative
design which avoids the high shaft stresses. Thus the
axle means may include two stub axles each fitted with
a bearing which rotatably supports an impact roller.
Means 1s provided which resiliently interconnects the
two impact rollers and which constrains the impact
rollers to rotate substantially in synchronism with one
another, but permits a degree of non-synchronism in
response to torsional forces. With this design the stub

axles carry the: bendlng moments and the censtrammg

means transmits tersmnal forces between the twe im-
pact rollers. o SR

‘Each stub axle may be formed by a tubular member
and a bearing which rotatably supports- the impact rol-
ler. The constraining means may: comprise a shaft (func-

10

15

20

25

30

35

45

50

2

tioning as a torsion bar) which is rotatably located in the
bores of the tubular members with the two impact rol-
lers being secured to the opposed ends of the shaft.
The compactor may include, for each of the two
impact rollers, first retaining means which is engagable
with the impact roller and the shaft end and which

_prevents loss of the 1mpact roller on failure of the stub

axle.

Similarly the compactor may include, for each of the
two impact rollers, second retaining means which is
engageable with the impact roller and the respective
stub axle means, thereby retammg the impact roller on
the stub axle means. -

To minimize the stresses on the axle means the junc-
tion between each impact roller and the axle means is
placed near or close to the centre of gravity of the
impact roller. Thus each impact roller may include a
hub which is secured to the axle means, the hub means
being located substantially in the plane containing the

" centre of gravity of the impact roller.

The hub may include a first member which is secured
to the impact roller, a second member which is secured
to the axle means, and shock absorbing means connect-
ing the first and second members to each other. The

shock absorbing means minimizes stresses which are
transferred from the impact roller to the axle means.

The effectiveness of the compactor in compacting the
edges of earth embankments may be improved through
the use of a skirt means which is releasably secured to
the outer side of one of the impact rollers. The skirt
means has an embankment forming surface which ex-
tends outwardly and away from the impact surface of
the impact roller.

The compactor may further include ground engagmg
wheels which are located between the impact rollers,

the ground engaging wheels supporting a chassis which

1s drawn by a tractive device in the form of a tractor.
When the tractor performs a sideways movement the
axle means and impact rollers attached thereto also turn
sideways with a yawing motion. The ground engaging
wheels will, during this yawing motion, have a degree
of sideways slip relatively to the ground surface, the
degree of sideways slip being minimized when the
wheels are placed in a pGSlthﬂ dgirectly under the axle
means which supports the pair of impact rollers.

The chassis which is supported by the ground engag-
ing wheels forms a stable platform on to which the axle
means, including springing and damping components
which are part of the state of the art in impact roller

- design, may be mounted.
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If the ground engaging wheels are made sufficiently
strong, the whole axle means with attached impact
rollers may be lifted and supported upon the chassis
thereby enabling the whole machine to be towed on a
highway.

Alternatively the axle means, may be fixed directly to
a chassis drawn by the tractive device.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is further described with reference to
the accompanying drawings in which: .
FIG. 118 a schematic side view of a compactor,
FIG. 215 a plan view of the compactor of FI1G. 1,
partly sectioned,
- FIG. 3 is an enlarged view of an alternative form of
a hub assembly for the compactor of FIGS. 1 and 2.
FIG. 4 is a schematic side view of a compactor, and
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FIG. 5 is a partly sectioned plan view of the compac-
tor of FIG 4. !

DESCRIPTION OF PREFERRED
EMBODIMENTS o

In FIGS. 110 3, a compactor includes a chassm 10
which has two ground engaging wheels 12 and 14 re-
spectively and which at its forward end includes a de-

vice, not shown, whereby it may be coupled to a trac-
tive device e.g. a tractor. The wheels 12 and 14 are of
course not driven, and are rotatable independently of
each other. They support the weight of the chassis 10.

A linkage system 16, 17, 20, 22 connects the chassis 10
to an axle mechanism 18. The axle means comprises a
tube 24 to which the linkage members 22, 24 are at-
tached, and a shaft 26 rotatably supported inside the
tube 24 by means of bearings 28.

The opposed ends of the shaft 26 extend from the
tube 24. Each shaft end 1s tapered and has a keyway 30

in which is engaged a key 32. The key in turn is engaged
with a keyway in a hub 34 which is retained on the shaft

end by means of a nut 36.
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The hub 34 forms part of a hub mechanism, desag- |

nated generally by the reference numeral 38, of an im-
pact roller 40 which has four impact surfaces. The hub
34 has a first ﬂange 35 which overlaps with a second
flange 42 which is fixed to the impact roller 40 and
which lies in the plane containing the centre of grawty
of the impact roller 40. In FIG. 2 the two flanges are
illustrated as being directly bolted to one another,
whereas in the inventive embodiment shown in FIG. 3,
the two flanges 35 and 42 are secured to each other by
means of bolts 44 which pass through rubber grommets
46 and rubber washers 48. |

In use traction i1s exerted on the compactor via the
chassis 10. The traction is applied via the linkage system
16, 17, 20, 22. The linkages 16, 17 are so constructed as
to be strong in torsion thereby enabling lateral steering
forces to be transmitted to the linkages 20, 22 and
thence to the axle tube 24, the shaft 26, and the impact
rollers 40. |

The shaft 26 constrains the impact roll_ers to rotate in
unison i.e. in synchronism with one another. Bending
forces which are exerted through the impact rollers on
the shaft 26 during operation are reduced to a minimum
in that the shaft is supported on the bearings 28 which
are located close tothe line of application of the impact
- force i.e. in the plane of the second flange 42. Bending
forces on the shaft are also minimized in that the flange
42 is located in the plane of the centre of gravity of the
impact roller 40 and consequently the mass of the roller
does not in itself give rise to undue stresses in the shatft.

A further reduction in stresses is achieved by means
of the resilient grommets 46 and washers 48 in the hub
assembly 38. These grommets and washers permit a
degree of resilient tilting of the plane of rotation of each
impact roller relatively to the shaft (and consequently
to the axle means), and so prevent excessive shock loads
from being transmitted between the first flange 35 and

the second flange 42 i.e. between the impact rollers and

the axle means. The lateral spacing of the impact rollers
40 which 1s clearly evident from FIG. 2 means that the
compaction zones on the surface on which the compac-
tor is operated extend outside the path which is tra-

versed by the tractive device. Consequently the rollers

are able to compact the edges of earth embankments.
The effectiveness of the compaction may be increased
yet further by means of a compacting skirt 50 as 1llus-
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trated in FIG. 2. The skirt 50 has a compacting i.e.

embankment forming surface 52 which extends out-
wardly and away from the impact surface 54 of the
impact-roller ‘40. The skirt is releasably secured to the

outer side of the impact roller by means of bolts 56. The

surface 52 of the skirt forms an angle 58 with the hori-
zontal which is the desired angle of slope of the em-
bankment.

 FIGS. 1 and 2 schematlcally illustrate a springing
dewce 60 which interconnects the linkage system 16,
17, 20, 22 and the chassis 10. The Figures do not purport
to show the type of springing device used in practice.
The device 60 may be any suitable mechanism e.g. a
spring combined with damping, and is used to create an
elastic traction force while at the same time cushioning
shock loadings arising in operation of the compactor
between the axle means and the chassis 10.

The embodiment of the compactor shown in FIGS. 4
and 3 1s equally effective for use in compacting embank-
ments but, as with the former compactor, this compac-
tor’s use is not restricted to applications of this type.
The compactor includes two laterally separated five
sided impact rollers 70 and 72 respectively which are
rotatably supported on a chassis 74. A drawbar 76
which form part of the chassis 74 1s used to apply trac-
tive effort to the compactor. Use may be made of a
springing mechanism 78, illustrated schematically in the
drawings, to provide springing and damping of forces

between the compactor and the tractor or other tractive

device.

The chassis 74 1n this embodiment includes a tubular
member 80 the ends of which are stepped to form two
stub axles 82. Each stub axle has bearings 84 which
rotatably support a hub 86 of the respective impact
roller 70. A retaining plate 88 is bolted to the end of the
stub axle 82 and prevents the hub 86 from moving axi-
ally off the stub axle 82 A shaft 90 is located inside the
tubular member 80. The shaft is freely rotatable rela-
tively to the tubular member and its ends extend beyond
the ends of the stub. axle 82. Each shaft end has a key-
way 92 in which is located a key 94. An outer flanged

~ hub 96 which has a complementary keyway 98 is en-
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gaged with the key 94 and is bolted to the hub 86. The
shaft end extends through the outer hub 26 and a retain-
ing plate 100 is secured to the shaft end by means of a
nut 102, | :
. 'The design of the compactor is such that the tubular
member 80 and the stub axles 82 can withstand the
bending moments which are imposed on them by the
movement of the two impact rollers 70 and 72. The
tubular member 80 is not employed to enforce synchro-
nous rotation of the impact rollers for, in the absence of
the shaft 90, the impact rollers are rotatable on their
respective stub axles independently of one another.
The shaft 90 is employed to transmit torsional forces
between the impact rollers and to ensure that they ro-
tate in synchronism. Since the shaft is secured by means
of keys to each impact roller the only relative rotational
movement permissible between the rollers 1s that of-
fered by the torsional resilience of the shaft 90.
- In this embodiment of the invention, in the former

~embodiment, the hub assembly of each impact roller is

- such that: the roller is supported on the axle assembly

65

substantially in the plane of its centre of gravity. Conse-
quently bending stresses are minimized. -

'The retaining plates.88 and 100 respectwely enhance
the safety of the compactor. If the stub axle 82 should
fail the retaining plate 100 maintains the coupling of the
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respective impact roller to the shaft and so prevents the
impact roller from becoming detached from the axle
means and proceeding on an uncontrolled path. On the
other hand if the shaft 90 should fail the retaining plate
88 ensures that the respective impact rolier is held cap-
tive on the axle means.

With the embodiment of the invention shown in
FIGS. 4 and 5 use could again be made, instead of the
chassis 74 of a wheeled chassis 10 of the type shown in
FIGS. 1 and 2. Similarly, resilient bodies should be
employed in the coupling between the hub 86 and the
rim 104 of the impact roller 70 to permit limited mov-
ment of the impact rollers relatively to the axle means in
response to bending forces. Clearly a skirt 50 of the type
shown in FIG. 2 could be employed with the second
embodiment of the invention. |

In each embodiment of the invention a compactor is
provided which is capable of compacting surface areas
located outside the pathway travelled by a tractive
vehicle. This feature makes the compactor particularly
suitable for use in compacting the edges of embank-
ments. Moreover because of the spacing of the impact
rollers the compactor is inherently more stable and so is
able to operate on steep sites.

I claim:

1. A compactor which comprises a chassis adapted to
be drawn by tractive means, two laterally separated
impact rollers of substantially identical non-circular
profile, stub axle means operatively related to the chas-
sis and supporting each impact roller for rotation, and
torsion means connecting the impact rollers to each
other to constrain the impact rollers to rotate substan-
tially in synchronism with each other, but torsionally
permitting a degree of out-of-synchronism movement in
response to torsional forces.

2. A compactor according to claim 1 in which the
torsion means temporarily permits the degree of out-of-
synchronism movement and resiliently returns the im-
pact rollers to their initial relative rotational positions
when torsional forces cease. |

3. A compactor according to claim 1 further compris-

ing bearings on the stub axle means, each impact roller
being rotatably supported on a respective one of the
bearings, and in which the torsion means comprises a
shaft which is rotatably located in bores of the stub axle
means and. which is secured at each end to one of the
impact rollers.

4. A compactor abcording to claim 3 which includes

for each of the two impact 40 rollers first retaining
means which is engageable with the impact roller and
the respective shaft end and which prevents detachment
of the impact roller from the compactor on breakage of
the respective stub axle.

3. A compactor according to claim 3 which includes
for each of the two impact 40 rollers second retaining
means which 1s engagable with the impact 40 roller and
the respective stub axle 26 thereby retaining the impact
40 roller on the stub axle. |

6. A compactor according to claim 1 wherein each

impact roller includes a hub 38 which is secured to the
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axle 26 means, the hub 38 means being located substan-
tially in the plane containing the centre of gravity of the
impact roller. |

7. A compactor according to claim 1 which includes
skirt means which is releasably secured to the outer side
of one of the impact rollers, the skirt 50 means having an
embankment forming surface which extends slopingly
away from the impact surface of the impact roller.

8. A compactor according to claim 1 which includes
ground engaging wheels mounted on the chassis and
located between the impact rollers.

9. A compactor which comprises a chassis adapted to
be drawn by tractive means, two laterally separated
impact rollers of substantially identical non-circular
profile, axle means operatively related to the chassis and
supporting each impact roller for rotation, constraining
means connecting the impact rollers to each other to
constrain the impact rollers to rotate substantially in
synchronism with each other, but resiliently permitting
a degree of out-of-synchronism movement in response
to torsional forces and resilient means interposed be-
tween each impact roller and the axle means resiliently
permitting a degree of tilting movement of the plane of
rotation of each impact roller relatively to the axle
means on which it is supported in response to bending
forces.

10. A compactor according to claim 9 in which the
resilient means is spaced a substantial distance radially
outwardly from the axis of the impact roller. |

11. A compactor according to claim 10 in which each
impact roller has a flange which is secured by a series of
bolts to an overlapping flange on the axle means, and
the resilient means comprises a series of resilient grom-
mets each surrounding such a bolt and a series of resil-
lent bodies located between the flanges.

12. A compactor which comprises a chassis adapted
to be drawn by tractive means, two laterally separated
impact rollers of substantially identical noncircular pro-
file, axle means operatively related to said chassis and
supporting each impact roller for rotation, torsion
means connecting the impact rollers to each other to
constrain the impact rollers to rotate substantially in
synchronism with each other, but torsionally permitting
a degree of out-of-synchronism movement in response
to torstonal forces and resilient means interposed be-
tween each impact roller and the axle means resiliently
permitting a degree of tilting movement of the plane of
rotation of each impact roller relatively to the axle
means on which it is supported in response to bending
forces. | -

13. A compactor according to claim 12 in which the

- restlient means is spaced a substantial distance radially
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outwardly from the axis of the impact roller.

14. A compactor according to claim 13 in which each -
impact roller has a flange which is secured by a series of
bolts to an overlappong flange on the axle means, and
the resilient means comprises a series of resilient grom-
mets each surrounding such a bolt and a series of resil-

lent bodies located between the flanges.
- ¥ % % % %k
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